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(57) Abstract 

A human monoclonal antibody TB2A36C3 which shows high specificity against lung tumor antigens is described. TB2A36C3 can 
be used clinically for immunotherapy. 
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HUMAN MONOCLONAL ANTIBODY AGAINST 
LUNG CARCINOMA 



FIELD OF TH E INVENTION 

The present invention is generally directed to 
the fields of medicine and pharmacology, and specifically 
directed to a human monoclonal antibody which can be used 
as a therapy and a diagnostic procedure against cancer, 
specifically lung cancer. 



REFERENCE TO CITATIONS 
A full bibliographic citation of the references 
cited in this application can be found "in the section 
preceding the nucleotide sequence listings. 

DESCRIPTIO N OF PRIOR ART 
Monoclonal antibodies against tumor-associated 
antigens are important to the detection of cancer because 
they are more specific than other conventional diagnostic 
methods. One problem, though, is that most of the 
monoclonal antibodies raised against cancer-associated 
antigens are of mouse origin, and are expressed by 
hybridomas resulting from a fusion of spleen cells from a 
mouse immunized with a human cancer cell line or cells from 
a cancer patient with a mouse myeloma cell line. 
Immunogenicity in the mouse is a requirement for antigens 
recognized by murine monoclonal antibodies and they do not 
necessarily correspond to antigens recognized by human 
antibodies, in addition, the therapeutic valufc of these 
murine monoclonal antibodies may be limited since patients 
recognize these antibodies as foreign proteins and may 
therefore develop an adverse immune response against the 
murine antibody. The result may be a neutralization of the 
therapeutic effect and triggering of potentially dangerous 
allergic reactions. 

Human hybridoma antibodies may be more promising 
as diagnostic and therapeutic agents for administration to 
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lung tumor antigens, produced by an EBV transformed B-cell 
line TB94. 

The present invention is also directed to a 
method of screening a sample of a body fluid or tissue for 
5 the presence of a carcinoma-associated antigen which 
comprises contacting a sample of a body fluid or tissue 
with the monoclonal antibody described above and detecting 
the binding of the antibody to the antigen present in the 
sample. 

10 The present invention is further directed to a 

diagnostic aid for non-small cell lung cancer or small cell 
lung cancer, the diagnostic aid comprising the monoclonal 
antibody described above and a carrier. 

„Th® . Present invention is also. ..directed to a 

15 method for activating immune competent cells CD4 or CD8 in 
a patient's blood system comprising exposing the blood 
system with an activating amount of the antibody described 
above . 

The present invention is also directed to a 
20 bioreagent for antibody assays comprising a substantially 
pure peptide fragment F(ab) ' 2 of "the monoclonal antibody 
TB2A36C3. 

Further, the present invention is directed to a 
monoclonal antibody TB2A36C3 wherein the sequence of the 

25 light chain is illustrated in Fig. 10 [SEQ. ID. NO. 3] . 

There are several advantages of human monoclonal 
antibodies over conventional murine fusion products. For 
example, human immunoglobulin is far less immunogenic in 
humans than xenogenic mouse immunoglobulin. Further, auto- 

30 antibodies or naturally occurring human antibodies could be 
used as antigens to select and develop human monoclonal 
ant i- idiotypic antibodies, which would potentially be 
useful for suppressing the response to auto-antigens or 
transplant antigens. The human immune response would 

35 generate a wider range of antibodies against human 
leukocyte antigen (HLA) and other polymorphic surface 
determinants than immunization across species barriers. 

3 
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Fig. 2b is a graph which represents the activity 
of the purified monoclonal antibody TB5A36C3 against non- 
small cell lung cancer cell line NCIH661. 

Fig. 2c is a graph which represents the activity 
of the purified monoclonal antibody TB2A36C3 against 
autologous tumor cell line SMLU1. 

Fig. 3a is a photograph of a dot blot of 
extracted antigen from NCIH69 (A) , NCIH661 (B) and A427 (C) 
cell lines. 

Fig. 3b is a photograph of a Western blot of the 
extracted antigen from NCIH69 cell line. 

Fig. 3c is a photograph of a Western blot of the 
extracted antigen from NCIH661 cell line. 

_ Fi 9s. 4a and 4b . illustrate immunoperoxidase 

staining of paraffin embedded tissue sections from a 
patient with lung carcinoma (Fig. 4a), as well as from a 
normal lung (Fig. 4b) . Intense DAB staining of the lung 
tumor antigen is noted around the ductal region (Fig. 4a) . 
No staining of the normal lung section is noted (Fig. 4b) . 

Figs. 5a, 5b, 5c and 5d are graphs which 
demonstrate the proliferation of CDS population using 
TB2A36C3 as seen in the gated cells in the upper right 
quadrant . 

Figs. 6a, 6b, 6c and 6d are graphs which 
demonstrate the proliferation of CD4 population using 
TB2A36C3 as seen in the gated cells in the upper right 
quadrant . 

Figs. 7a, 7b and 7c are histograms from control 
MCF-7 cells showing no antigen dependent cell mediated 
cy toxicity (ADCC) . 

Figs. 8a and 8b are histograms which show 
positive ADCC activity of TB2A36C3 activated CD8+ cells 
with NCI661 cells. 

Figs. 9a, 9b and 9c are histograms from 
autologous tumor cells (SMLU1) showing positive ADCC 
activity. 
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Western blot analysis on isolated antigens 
indicated that the antibody recognized a 32kD molecular 
weight antigen on NCIH69 cell line and a cluster of 
antigens from 28kD to 106kD in the NSCLC cell line, 
NCIH661. 

Immunohistochemistry clearly shows that the lung 
cancer antibody recognized NCIH661 cells, as well as 
paraffin embedded tissue sections of patients with 
adenocarcinoma, bronchogenic and squamous cell carcinomas 
of the lung. 

The flow cytometric analysis on living and fixed 
NCIH661 and NCIH69 shows decrease of antigen positive cells 
in NCIH661 as a function of in- vitro culturing time. The 
vice versa was. true, in case of the SCLC cell line NCIH69. 
This was observed by both surface and cytoplasmic staining 
with TB2A36C3. 

Cell cycle study DNA histogram showed a gradual 
increase of cells in G0/G1 and a decrease of cells in S and 
G2/M in NCIH661 as the cultures aged. The reverse was true 
in case of SCLC cell line, NCIH69. 

TB2A36C3 is capable of proliferating T helper as 
well as T suppressor cells. 

TB2A36C3 exhibits both ADCC, as well as CDC 
effector functions as seen by chromium release assay and 
propidium iodide uptake. 

DEVELOPMENT OF TB2A36C3, IgAl.k 

CELL LINES 

The B95-8 cell line maintained in RPMI 1640 and 
supplemented with 10% FCS was used as a source of Epstein- 
Barr Virus (EBV) V . 

The human NSCLC (NCIH661) and SCLC (NCIH69) cell 
lines were obtained from American Type Culture Collection 
(ATCC) and maintained in culture using RPMI 1640 and 10% 
FCS. 

Lung carcinoma cell lines A-427 was maintained in 
culture using Eagle's MEM supplemented with non-essential 
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assayed for polyclonal response. They were checked by 
ELISA on goat ant i -human I g polyvalent and A-427 plates. 
One method of doing this is as follows: 
Polycarbonate -coated metallic beads (Bio-EnzaBead" , Litton 
Bionetics) were incubated with goat antibodies to human 
immunoglobulins (IgG + IgA + IgM) overnight at 4°C. and 
then blocked (30 min at room temperature) with 2.5% bovine 
serum albumin (BSA) to prevent non-specific binding. The 
beads were then air dried and stored at 4°C. The ELISA for 
detection of immunoglobulin can be performed as follows. 
Supernatant fluid from a 96 -well culture plate is diluted, 
incubated with the antibody- capture bead for 1 hr at 37*0.,' 
washed, and then incubated for 1 hr at 37°c. with 

Peroxidase- labeled affinity-purified goat antibody to human 

15 immunoglobulins (IgG + IgA + IgM) . The washed beads are 
then incubated (io min at room temperature) with 
2,2'-Azino-di[3-ethyl-benzthiazoline- 

6-sulfonic acid] , and the optical density is determined at 
405 nm. The immunoglobulin concentrations are interpolated 
mathematically from the linear portion of a standard curve 
(30-1000 ng/ml) of human gamma globulin. Supernatant 
fluids containing > l mu g/ml are then isotyped using this 
ELISA with peroxidase-labeled goat antibodies to human 
gamma, alpha, and mu chains. Subsequent quantitative 
assays use an immunoglobulin standard appropriate for the 
monoclonal antibody isotype. 

Out of 150 clones assayed, 11 showed high 
reactivity by ELISA on GAHIg polyvalent and A-427 plates. 

30 pE VELO PMENT OF MOMOPT^ nal ANTIBODY 

Of the eleven, five clones (1A5, 1B3, 1F3, 1F7 
and 2A3) showed positive reactivity with autologous tumor 
cells from TB (SMLU1) as well as small cell lung cancer 
(SCLC) cell line NCIH69 and were further subjected to 
limiting dilution for the preparation of the monoclonal 
antibody. 
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26.6 micrograms (ugr) of the purified TB2A36C3 
when used against NCIH661, NCIH69 as well as SMLUl showed 
a shift in peak of 72%, 85% and 19% respectively. 

Reference is made to figs. 2a, 2b and 2c which 
represent the activity of the purified monoclonal antibody 
TB2A36C3 (26.6 ug) against small cell lung cancer cell line 
NCIH69; non-small cell lung cancer cell line NCIH661; and 
autologous tumor cell line SMLUl from the patient. 

IMMUNOBLOT AND WESTERN BLOT ANALYSIS 

The antigens were isolated from NCIH69, NCIH661 and 
A427 cells by treatment with buffer containing aprotinin, 
sodium deoxycholate, Nonidet P-40 (NP40) , sodium dodecyl 
sulfate, leupeptin,- iodoacetamide and ethylene diamine" 
tetracetic acid (EDTA) . 

The isolated antigens were dot blotted on 
nitrocellulose paper and blocked with PBS-BSA. This was 
incubated for 4 hours at room temperature with 25 ug- of 
purified monoclonal antibody TB2A36C3, washed 10 times with 
PBS and then incubated with Alkaline Phosphatase (Alk-Phos) 
conjugated goat anti-IgA antibody for 2 hours. Finally, 
the reaction was developed by a substrate containing 
Nitroblue Tetrazolium (NBT) and 5-bromo-4-chloro-3-indolyl 
phosphate (BCIP) . The cells were grown on slides and fixed 
with ethanol. 

Reference is made to Fig. 3a, which illustrates 
dot blotting of extracted antigen from NCIH69 (A) , NCIH661 
B) and A427 (C) cell lines. Reaction with lung cancer 
antibody TB2A36C3 shows high recognition of the antigens 
NCIH69 (A) and NCIH661 <B) , and weakly reactive with A427 
(C) . Figs. 3b and 3c are Western blots of the extracted 
antigens where a 32kD antigen is recognized by TB2A36C3 in 
SCLC cell line NCIH69. The arrow in Fig. 3b indicates a 
32kD antigen TB2A36C3 recognizes in the NCIH69 line. The 
arrows in Fig. 3c indicate a cluster of antigens from 28- 
106kD which TB2A36C3 recognizes in the NCIH661 cell line. 
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decreasing grades of ethanol, blocked with goat and human 
sera and were incubated with the TB2A36C3 antibody for 2 
hours and then with biotinylated second antibody for 1/2 
hour. Finally, they were treated with avidin-biotin 
complex for 30 minutes and stained with diamino benzidine 
(DAB), which is used as substrate. Intense brown staining 
is witnessed if the antibody reacts positively as seen on 
NCIH661 wells but not on MENMEL (negative control) . 

Paraffin embedded sections from lung tumor 
tissue, as well as normal subjects were obtained. These 
sections were deparaf f inized with xylene and rehydrated 
with grades of ethanol. They were then incubated with 
TB2A36C3 for 2 hours, washed and then incubated with 
biotinylated second antibody for 1/2 hour. Finally, they 
were treated with avidin biotin complex for 30 minutes. 
Positive reactivity is seen under the microscope when 
stained with a substrate containing DAB. Negative staining 
is seen in control normal lung sections. All sections, as 
well as cells, were counterstained by Richard Allan's 
20 hematoxylin. 
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REACTIVITY OF FIXED V S . LIVINfl PF!TJ .fi 

TB2A36C3 was tested by indirect 
immunofluorescence cytometry (Chang et al., 1994) on living 
and fixed NCIH69 and NCIH661 cells. The representative 
bindings of the antibody to the viable and fixed cells is 
illustrated in Table 2 as follows: 

TABLE 2 

ACTIVITY OF TB2A36C3 AGAINST LUNG CARCINOMA C,ELL LINES 
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.CELL PROLIFERATION ASSAY 

The capability of TB2A36C3 in proliferating CD4+ 
and CD6+ lymphocytes in whole blood was determined by flow 
cytometry using anti-CD69/CD8/CD4 antibody following 
standard protocol of Becton Dickinson. 

Figs. 5a, 5b, 5c and 5d clearly show the 
demonstration of the proliferation of CDS population using 
TB2A36C3 as seen in the gated cells in the upper right 
quadrant. As compared to 0.64 of percent gated cells in 
control, the TB2A36C3 antibody resulted in a proliferation 
of 2.04 when reacted with 25ug and 2.40 when reacted with 
50ug of TB2A36C3. 

Figs. 6a, 6b, 6c and 6d clearly show the 
-demonstration-of the prolifieratibn ^ of CD4 populaaoirusini 
TB2A36C3 as seen in the gated cells in the upper right 
quadrant. As compared to 0.10 of percent gated cells in 
control, the TB2A36C3 antibody resulted in a proliferation 
of 1.15 when reacted with 25ug and 1.21 when reacted with 
50ug of TB2A36C3. 
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COMPLEMENT MEDIATED LYSIS 

Lysis was determined using 5I Cr release assay with 
rabbit complement. NCIH661, SMLU1, and MCF-7 were labelled 
with 5, Cr (75 uCi/10 6 cells) sodium chromate at 37°C for two 
25 hours. The cells were then washed two tiroes with RPMI 
1640. 51 cr labelled cells (5 xlO 4 ) were incubated with 25ug 
of TB2A36C3 + serial dilutions of rabbit complement for 
four hours. Thereafter supernatants were harvested and 51 Cr 
release measured. 

This data was compared to spontaneous , release, as 
well as maximal release after incubation of s, Cr cells with 
5% Triton X-100. Specific CML was determined as follows: 
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with 25ug antibody was added to the target cells (NCIH661, 
SMLU1, and MCF-7) at a effector/target ratio of 40:1 and 
20:1 and incubated at 37°C for 4 hours. Dead target cells 
were then measured by flow cytometric analysis using 
propidiura iodide uptake as illustrated in Figs. 7a, 7b, 7c, 
8a, 9b, 9a, 9b and 9c. 

Figs. 7a, 7b and 7c are histograms from control 
MCF-7 cells showing no antigen dependent cell mediated 
- cytoxicity (ADCC) . As indicated in the bottom right square 
(% total) , there is no change in the propidium iodide 
uptake when effector/target ratio is 20:1 (Fig. 7b) and 
40:1 (Fig. 7c) was compared to control Fig. 8a). 

Figs. 8a and 8b are histograms which show 
positive ADCC activity of TB2A36C3 activated CD8+ cells- 
15 with NCI661 cells. 

Figs. 9a, 9b and 9c are histograms from 
autologous tumor cells (SMLU1) showing positive ADCC 
activity. Increase in propidium iodide uptake is seen 
(Figs. 9b and 9c) when TB2A36C3 activated CD8+ cells were 
incubated with SMLU1 cells as compared to control (Fig. 
9a) . 
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SEQUENCING THE LIGHT CHAIN OF THR A NTIBODY TB2A3fir?l 

The total RNA was isolated from 2 X 10 8 EBV- 
15 transformed cells secreting the antibody TB2A36C3. From 
this, mRNA was isolated and cDNA prepared using reverse 
transcriptase enzyme. This cDNA was amplified by 
polymerase chain reaction (PCR) under the conditions 94 °C - 
1 min, 55°C - 1 min., 72°C - 2 min. for 30 cycles. The 5' 
) primer sequence was: 5' - GGG AAT TCfi TGG ACA 
TG(AG) (AG) (AG) (AGT) (CT) CC (ACT) (ACG) G (CT) (GT) CA (CG) 
CTT - 3' [SEQ. ID. NO. 1). The 3' primer sequence was 5'- 
CCA AGC TTC ATC AGA TGG CGG GAA GAT '-3' [SEQ. ID. NO. 2] . 

After amplification, the light chain was 
electrophoresed on a 1.5% agarose gel containing ethidium 
bromide and amplified light chain visualized under a UV 
transilluminator. This DNA was then ligated onto a plasmid 
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placed in each of the wells and allowed to remain under 
conditions such that the antibody to tumor- associated 
antigens is adsorbed to the surface of the wells. 
Unadsorbed antibody solution is then washed away, leaving 
5 the antibody to tumor- associated antigens bound to the 
adsorptive walls of the wells, which shall be referred to 
as "adsorbtor substrate units." With antibody to tumor- 
associated antigens adsorbed to them, they shall be 
referred to as "antibody to tumor-associated antigen 
10 substrate units." The antibody to tumor-associated antigen 
substrate units is then treated with an appropriate 
blocking reagent, such as nonfat dried milk, to block non- 
specific binding sites. After appropriate incubation, this 

reagent is removed. - 

15 Next, a known quantity of the test material is 

exposed to the antibody to tumor-associated antigen -charged 
substrate units for an appropriate period of time, and then 
is removed by washing. Any tumor-associated antigens in 
the test material will bind to the antibody to charged 
20 substrate units. 

Similarly, a standard preparation of tumor- 
associated antigens is exposed to another set of antibodies 
to tumor-associated antigen -charged substrate units to 
serve as a control. 
25 A second alkaline -phosphatase conjugated antibody 

is added to tumor-associated antigen -charged substrate 
units to bind with any bound tumor-associated antigens. 
After appropriate incubation, the unbound second antibody 
is removed by washing. 
30 Tne antibody to tumor- associated antigen -charged 

substrate units are reacted with test samples of tumor- 
associated antigens and are then assayed for the presence 
of the antibody. 

Preferably this is done by exposing antibody to 
35 tumor-associated antigen -charged substrate units reacted 
with the test samples or tumor- associated antigens and the 
antibody thereon to a marker- coupled ant i- human antibody to 
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' s ^aosauxuin^xuiaqo 'saaosaaonx? 'euafiouiooqo 'sxaqBX 
aqBxnoxq.iBd 'sadoqosxoxpBJt 'sauiAzua apnxoux sxaqsx snox^BA 
*qje aqq oq umou3( XT9M sx sb 'xsqet e oq paqaBnCuoo aq Abui 
- asn sqx .zog suoxqonaqsux puB 'xcufixs axqeqoaqap 
b 6uxonpoad go axqsdBO l^qjex * 'ApoqxquB aqq aog aauq.XBd 
Buxpuxq oxgxoads b go aqaBnCuoo b 'sjcauxBquoo a^oui jo auo 
«T e09£V2ax ApoqxquB x^uoxoououi aqq apnxoux AxxeuoxquaAuoo 
pxnoM qx3( oxqsoufiExp aqq ' quauixpoquia auo ur -aAoqB 
pasoxosxp poqqaui aqq qno ButAxibo pus suaBxquB paqBxoossB 
-jouinq oq ApoqxquB aqq 6uxzxx?qn jog 'sqx3( Abssb oxqsouBBxp 
'•6-a 'sqxif sapnxoux osxb uoxquaAUx quasaad aqj, 

•ApoqxquB punoq 50 aouasaad aqq jog paqonpuoo sx aAoqB 
passnosxp asoqq oq axqBJCBduioo Abssb ub 'qxajj -paAouia;r 
uaqq ajB ApoqxquB aqq go suoxqjod punoqun -xexjaqBui 
qsaq aqq ux quasaad suaBxquB paqBXoossB-:iouinq Aub oq spuxq 
ApoqxquB aqx -aAoqB pasoxosxp ApoqxquB aqq oq pasodxa 
uaqq puB aqsjqsqns ^oqq^ospB ub oq punoq aq Abui xex:taqBui 
qsaq go axduiss b 'axdurexa xod *svsna X*«oT3usauoo 
.xaqqo ux pasn aq osxe Abui ApoqxquB aqx 

•paqqxuio aq Abui ApoqxquB 
UBiunq-xquB paxdnoo-jta^Bui b BuxqoBaa go daqs aqq uodnajaqw 
'jasfaBiu b qqx« Axqoaaxp pauxquioo aq Abui gxasqx ApoqxquB 
aqq qsqq quajBddB aq XTI* 31 *W aqq ux paxiT^s auo oq 
^BXxxuiBg s^a^Bui aqq go aaqqo Aub jlo 'x^xjaqBtu aAxqoBoxpBJ 
b 'xexjaqBui quaosa^onxg b 'quafiBajc paqoaxas b uo qoagga 
sqx Aq pa^nsBaui amAzua ub aq Abui jaxjtBui aqx -paansBauj 
sx sqxun aqBaqsqns paBaBqo-uaBxquB paqBxoossB-jomriq oq 
ApoqxquB aqq uo BuxuxBuiaj aa^jBui go qunouiB aqq puB 'paAOuiaj 
uaqq sx ApoqxquB paxdnoo- ja^Bui punoqun aqx -quasa^d 
ApoqxquB Aub oq puxq oq ApoqxquB paxdnoo-jax^Eui aqq moxx* 
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and sample to be admixed, maintenance time periods for 
reagent/sample admixtures, temperature, buffer conditions 
and the like. It is within the scope of this invention to 
provide manual test kits or test kits for use in automated 

5 analyzers , 

It is understood that the present invention is 
not limited to the particular reagents, steps or methods 
disclosed herein. Instead it embraces all such modified 
forms thereof as come within the scope of the claims 
10 following the Bibliography. 
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SEQUENCE Ljarnya 
(1) GENERAL INFORMATION: 

(i) APPLICANT: Medenica, Rajko D. 

Mukerjee, Son joy 

(ii) TITLE OP INVENTION: Human Monoclonal Antibody 

Against Lung Carcinoma 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: DeWitt Ross & Stevens, S.C. 

(B) STREET: 8000 Excelsior Drive, Suite 401 

(C) CITY: Madison 

(D) STATE: WI 

(E) COUNTRY: USA 

(F) ZIP: 53717-1914 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Vers. #1.25 

<vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Sara, Charles S. 

(B) REGISTRATION NUMBER: 30,492 

(C) REFERENCE /DOCKET NUMBER: 34656.048 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 608-831-2100 

(B) TELEFAX: 608-831-2106 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 48 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(v) FRAGMENT TYPE: C- terminal 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
GGGAATTCAT GGACATGAGA GAGAGTCTCC ACTACGGCTG TCACGCTT 48 
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08 Si OZ. S9 

o^d atl *TO *RX exv Bjcv xhx .ias «XY *XD ail naq naq jas o.xa 
0*2 YDD DXY Dps XDY XDD DOY DDY DDI YDO XDD XYX OXY DXD DXD DOY ODD 

09 SS OS 

B TY «TO *XD aid bAt uxo uxo JtiCx d*X B TY nan at(d *as &*Y «S aqa 
261 XDS DYD DOS XDD YYY DYD SYD DVi OSX DDD YXX DXX DSY YSY DSY XXX 

Sfr 0* SE 

X9S «XD BTY fiov sad «S naq jqx «TY £*Y nxs *xs ox<3 *as naq 
*H XOY SYD XSV DD3 SOY DOX DDX DXD DDV DOS YSY YYO OSS VDD XDX SXX 

0£ S2 OZ 

;«S naq jiji AXO *as xiTO ^"U. nsq x*A ©XI "TO ATS *KX xqx dsv 
96 XDX DXD DDY XOS YDD XDX SYD SOY SXX SXO XXV YYO YDS DDV DDV XYS 

SI OT S I 

aid na«i oLzx nan nan nan nan at?d nan nan uxo «XV <=>*& xxu. nxo }aw 
8* VDD DXD OSX DXD VXD DXD DXD DXX DXD XXD SYD SDS YDD DDY YYO OXY 

'Z'oti ai oas : noix<3 inosaa aoicanoas <t*> 



zofr* 'i ^NOiiVDcn (a) 
sop : xax/awvN (v) 

: 3HflLY3d (XT) 
XeuxuLiB^-o :a<UU XNaWDVHd (A) 

yncp : 3<Jax araoarrow (tt) 

aesuxx lAOOTEOdOJ, (a) 

9X6uts :ssaNaaaNVHJ,s (0) 

ptOB oxaxonu :adAJ, (a) 

sjtTBd as*q zo* : HX0NH r I (V) - 

ssoixsinaiDVHVHD aoNanOas <t) 
: £iQN ai oas Haa noij,ywho£ni (z) 



£Z iVDWDO O0OOJ.VDVDX VDXXDOYVDO 

: ^ : on ai Oas -'NoixdiHosaa aoNanoas (po 
TBUTuusa-o : adAX xtiawDVHa (a) 
vncio ^adAi artnoarow (tt) 

jcesuxx ^AOOIOdOL (a) 

©Xfi«T s : SSaNOadNVHiS (O) 

pxoE oxaxonu :adAM (a) 

saxed aseq :ai£)Nai (V) 

: soiiLsiHaLovHVHD aoNanOas (i) 
'Z'om ai oas ma noij.vwho.jni (z) 
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AGC AGA CTG GAG CCT GAA GAT TTT GCA GTG TAT TAC TGT CAG CAG TAT 
Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr ™ ^™ to" 
■ LUU 105 up 

Ser SI ^ ^ ^ ™S GOG Wtt AM CTO OAS ATC 384 
eiy ser Ser Ala Arg Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu He 
113 120 



125 



AAA CGA ACT GTG GCT GCA 

Lys Arg Thr Val Ala Ala 402 
130 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 134 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

"(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Met Glu Thr Pro Ala Gin Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 
5 10 1S 

Asp Thr Thr Gly Glu lie Val Leu Thr Gin Ser Pro Gly Thr Leu Ser 
20 25 30 

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser 
35 40 45 

Phe Ser Arg Ser Phe Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala 
W 55 60 

Pro Ser Leu Leu lie Tyr Gly Ala Ser Thr Arg Ala Thr Gly He Pro 
" 70 75 80 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe He Leu Thr lie 
85 90 95 

Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr 
00 105 no 

Gly Ser Ser Ala Arg Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu He 
i15 120 125 



Lys Arg Thr Val Ala Ala 
130 
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■^oddns pfxos b 03 paxdnoo Buxaq Apoqx^uB puooas 
aip 'axdures aq} qaxw paaoB^uoo osx* sx * uixbxo 03 BuxpaoooB 
Apoqx^uB puosas b qoxqw ux 9 uixbxo 50 poq^aui aqx m L 

* axdunss 

aq^ ux ^U9S9J<J uaBx^ue aq^ 03 ApoqxquB aq:i go fiuxpuxq 
aq^ Bux^oaqap pus uixbxo jo Apoqx^uB x BU0 T30U0iu aqq 
qaxM anssxn xo uirvxas go axdures b Bux^ob^uod sasx:tduioo qoxqM 
uaBx^UB paqBxoossB-BUiouxojBo b go aouaeaad aq^ .zog anssx^ 
jto Baas s,^uax^Bd go axduiBs b fiuxuaajtos go poq:*aui v *9 

*I99HIDN auxx 

TX*o OTDSN aqq ux CPOOX oq (P(82 uioag suaBx^uB go jaqsnxo 
b pus auxx TT3=> 69HI0N uo ua6x^uB :jqfixaM asxnoaxow cPfZC 
b o:j spuxq Axx^oxgxoads qoxq* Apoqx^uB x euo TP ot *oui Y * S 

•sauxx TX*° euioqduiAx/Bxuia^nax 
pus BuiooaBsoAuioxax 'BUiouBxaui 'Xibao '^ssaaq 
3suxb6b X^-pAxqoBaj ou s/toqs qoxqM pire aaouBo Bunx XT 90 
XX^uis puB aaouBO Bunx XT 90 XI BUls - uou ^suxbBb A^XAx^OBaj 
3Ax:*xsod sMoqs qoxqM Xpoqx^UB x Bllo T 0OUOUJ ireumq v *fr 

'Z uixbxo 

03 BuxpaoooB xi 9 ° B Aq paonpaid Apoqx^UB x euo Tpouow *£ 

*AS3 Aq pazxxB^aounax auxx II^-a UBuinq pauuogsuBJtj, z 

*fr6S£ auxx TX^-a UBuinq 
paiiLiogsuBj^-Aaa ire Aq paonpoad 'suafix^uB aouin^ Bunx ^suxbBb 
A:*xoTgxoade M^TM m TM £09 EVE SI, Apoqx^UB x B uoTpououi m *x 

:pauiXBXO sx ^BqM. 

SWIYTD 
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9. A diagnostic aid for non-small cell lung cancer or a 
small cell lung cancer, the diagnostic aid comprising a 
monoclonal antibody according to claim 4 and a carrier. 

10. A method for activating immune competent cells CD4 or 
CD8 in a patient's blood system comprising exposing the 
blood system with an activating amount of the antibody 
according to claim 4. 



11. A bioreagent for antibody assays comprising a 
substantially pure peptide fragment F(ab) ' 2 of the 
monoclonal antibody TB2A36C3. 

12. _ A monoclonal antibody TB2A36C3 wherein the sequence of 
the light chain is illustrated in Fig. 10 [SEQ. ID. NO. 3] . 
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FIG. 2a 




FIG. 2b 





FIG. 2c 
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Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr 
1UU 105 110 
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— because they relate to subject matter not required to be searched by this Authority, namely: 

Please see Further Information sheet enclosed. 



2. I Claims Nos^ 

— because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3. I I Claims Nos.: ' ' 

1 — 1 because they we dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity or invention is lacking (Continuation of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 



1. ["I As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 
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of any additional fee. 



3. I ] As only some of the required additional search fees were timely paid by the applicant, this international search report 
— covers only those claims for which fees were paid, specifically claim* Nos.: 



4. (""I No required additional search fees were timely paid by the applicant. Consequently, this international search report h 
restricted to the invention first mentioned in the dairnr. it is covered by claims Nosj 
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AMENDED CLAIMS 
[received by the International Bureau on 8 October 1996 (08.10.96); 
original claims 1-12 replaced by amended claims 1-11 (2 pages)] 

1. Am noclonal antibody designated TB2A36C3 isolated from an Epstein-Barr virus- 
transformed human B-cell line designated TB94 and deposited with the American 
Type Culture Collection and bearing Accession Number CRL-12142, wherein the 
monoclonal antibody is specifically reactive against lung tumor antigens. 

2. A transformed human B-cell line immortalized by Epstein-Barr virus, deposited with 
the American Type Culture Collection and bearing the Accession Number CRL- 
12142. 

3. A human monoclonal antibody isolated from an Epstein-Barr virus-transformed human 
B-cell line deposited with the American Type Culture Collection and bearing 
Accession Number CRL-12142 which shows positive reactivity against non-small cell 
lung cancer and small cell lung cancer and which shows no reactivity against breast, 
ovary, melanoma, leiomyosarcoma and leukemia/lymphoma cell lines. 

4. Hie monoclonal antibody according to claim 3, wherein the antibody specifically 
binds to a 32 kD molecular weight antigen on NCIHG9 (ATCC HTB-119) cells and 
a cluster of antigens of from 28 kD to 106 KD on non-small cell lung cancer 
NCIH661 (ATCC HTB-183) cells as measured by Western blot analysis. 

5. A method of screening a sample of patient's sera or tissue for the presence of a 
carcinoma-associated antigen which comprises contacting a sample of serum or tissue 
with the monoclonal antibody of Claim 4 and detecting the binding of the antibody 
to the antigen present in the sample. u 

6. The method of claim 5 in which a second antibody which shows positive reactivity 
against non-small cell lung cancer and small cell lung cancer and which shows no 
reactivity against breast ovary, melanoma, leiomyosarcoma and leukemia/lymphoma 
cell lines is also contacted with the sample, the second antibody being coupled to a 
solid support 
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